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HPLC analysis of the oligomer containing 8oxoG.
Since d(TGGGGhoxT) was detected in Fig. 1c , the peak at 20.4 min in 
Formation of 8oxoG in pathway 2.
The isolated quadruplex and the single-stranded DNA were photooxidized with 20 U/l superoxide dismutase (SOD). As a result, the addition of SOD significantly decreased the yield of the oxidation in single-stranded DNA (Fig. S7) . In contrast, oxidation in quadruplex DNA was not affected by SOD. Thus, the oxidation in quadruplex DNA is not mediated by O 2
-
, and we conclude that 8oxoG was formed by pathway 2.
The equilibrium constants for the deprotonation of G
•+ in single-stranded and quadruplex DNA.
(a) The ratio of the equilibrium constants for the deprotonation of G •+ in single-stranded and quadruplex DNA was obtained with the acid dissociation constant for the O6 protonated guanine (K a(O6) ), and K a(O6) was acquired with pK a for the N7 protonated guanine and the relative free energy of O6 protonated guanine and N7 protonated guanine in aqueous phase ( see reference S1);
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The localization of the HOMO in quadruplex DNA.
As calculations for the double-stranded DNA (see reference 1), we calculated the localization of the HOMO in quadruplex DNA. Geometries of stacked methylated nucleobases at N1 were constructed as follows. The geometry of the stacked bases was generated from the crystallographic coordinates of d(TGGGGT) (PDB 1S45, see reference S2a). All ions were exchanged to potassium ions, and the ends of thymines and its sugar backbones were removed except for the 2'-deoxyribose O5 and O3. One H atom was then attached to the O5 and O3 to complete the N-methylated nucleobases.
The geometries of all potassium ions were fixed, and the structure was energy minimized using the MacroModel version 7.5 with the OPLS2005 force field (see reference S2b). Then, all the sugar backbones were removed except for the 2'-deoxyribose C1 carbon and C1 proton. Two H atoms were then attached to the C1 to complete the N-methylated nucleobases. The HOMO of the structure was calculated, and calculation was performed at the B3LYP/6-31G* levels utilizing Gaussian 03 (see reference S2c). 
